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Communication is vital for all types of social interactions, and is achieved by the interplay of three 
separate components, previously described for recognition systems: the expression, perception and 
action components. Chemical communication is perhaps the most widespread means of 
communication in the animal world, and the ability to discriminate as well as generalize between 
chemical stimuli is extremely important. Previously, by using associative learning protocols, we 
showed asymmetry in generalization in ants. For example, ants trained to substance A treated 
substance B as similar, but individuals trained to B did not generalize towards A, indicating that 
generalization is not necessarily only dependent on odorant similarity, but also on the animal's 
previous experience. This asymmetry follows an inclusion criterion, where the ants consistently 
generalize from a molecule with a long carbon chain to molecules with a shorter chain, but not the 
other way around. Here, I will review the evidence for the inclusion criterion, and discuss from which 
component of communication it might arise, as well as its possible adaptive significance. 
  
